We develop the separation axioms in fuzzy sequential topological spaces and establish some results related to those axioms. Notions of various separation axioms in fuzzy sequential topological spaces are introduced and investigated the relations among them. Dependency of a component on another component of a fuzzy sequential topology plays the main role in this paper.
Introduction and Preliminaries
In 1965, L. A. Zadeh introduced the concept of fuzzy sets [1] and fuzzy topology was introduced by C. L. Chang in 1968 [2] . A number of works on fuzzy topological spaces and fuzzy metric spaces have been appeared in the literature. In this paper, we study various separation axioms in fuzzy sequential topological spaces [3] . The key idea behind this work has been drawn from [4] [5] [6] . First we give some basic definitions, notations and results of [3] which will be used in the sequel.
Let X be a non empty set and I = [0, 1] be the closed unit interval in the set R of real numbers. Let A f (s) = {A n f } n and B f (s) = {B n f } n be sequences of fuzzy sets in X called fuzzy sequential sets in X and we define:
(1) A f (s) ∨ B f (s) = {A n f ∨ B n f } n (Union). (2) A f (s) ∧ B f (s) = {A n f ∧ B n f } n (Intersection). (3) A f (s) ≤ B f (s) if and only if A n f ≤ B n f for all n ∈ N, N being the set of positive integers. (4) A f (s) ≤ w B f (s) if and only if there exists n ∈ N such that A n f ≤ B n f . (5) A f (s) = B f (s) if and only if A n f = B n f for all n ∈ N. (6) A f (s)(x) = {A n f (x)} n , x ∈ X. (7) A f (s)(x) ≥ M r if and only if A n f (x) ≥ r n for all n ∈ M , where r = {r n } n is a sequence in I. In particular, if M = N, where N is the set of positive integers, we write A f (s)(x) ≥ r. (8) X l f (s) = {X n f } n where l ∈ I and X n f (x) = l, for all x ∈ X, n ∈ N. (9) A c f (s) = {1 − A n f } n = {(A n f ) c } n , called complement of A f (s).
(10) a fuzzy sequential set P f (s) = {p n f } n is called a fuzzy sequential point if there exists x ∈ X and a non zero sequence r = {r n } n in I such that p n f (t) = r n , if t = x, = 0, if t ∈ X − {x}, for all n ∈ N.
If M be the collection of all n ∈ N such that r n = 0, then we can write the above expression as p n f (x) = r n , whenever n ∈ M , = 0, whenever n ∈ N − M .
The point x is called the support, M is called base and r is called the sequential grade of membership of x in the fuzzy sequential point P f (s) and we write P f (s) = (p M f x , r). If further M = {n}, n ∈ N, then the fuzzy sequential point is called a simple fuzzy sequential point and it is denoted by (p n f x , r n ). A fuzzy sequential point is called complete if its base is the set of natural numbers. A fuzzy sequential point P f (s) = (p M f x , r) is said to belong to A f (s) if and only if P f (s) ≤ A f (s) and we write P f (s) ∈ A f (s). It is said to belong weakly to A f (s), symbolically P f (s) ∈ w A f (s) if and only if there exists n ∈ M such that p n f (x) ≤ A n f (x). If R ⊆ M and s is the sequence in I same to r in R and vanishes outside R then the fuzzy sequential point P rf (s) = (p R f x , s) is called a reduced fuzzy sequential point of P f (s) = (p M f x , r). A sequence (x, L) = {A n } n of subsets of X, where A n = {x}, for all n ∈ L and A n = Φ = the null subset of X, for all n ∈ N − L, is called a sequential point in X. A family δ(s) of fuzzy sequential sets on a non empty set X satisfying the following properties:
is called a fuzzy sequential topology (FST) on X and the ordered pair (X, δ(s)) is called fuzzy sequential topological space (FSTS). The members of δ(s) are called open fuzzy sequential sets in X.
Compliment of an open fuzzy sequential set in X is called closed fuzzy sequential set in X. If δ 1 (s) and δ 2 (s) be two FSTs on X such that δ 1 (s) ⊂ δ 2 (s), then we say that δ 2 (s) is finer than δ 1 (s) or δ 1 (s) is weaker than δ 2 (s). If δ be a fuzzy topology (FT) on X, then δ N forms a FST on X. We may construct different FSTs on X from a given FT δ on X, δ N is the finest of all these FSTs. Not only that, any FT δ on X can be considered as a component of some FST on X, one of them is δ N , there are at least countably many FSTs on X weaker than δ N of which δ is a component. One of them is δ (s) = {A n f (s) = {A n f } n ; A n f = A for all n ∈ N and A ∈ δ}. If (X, δ(s)) is a FSTS, then (X, δ n ) is a fuzzy topological space (FTS), where δ n = {A n f ; A n f (s) = {A n f } n ∈ δ(s)}, n ∈ N and (X, δ n ) is called the n th component FTS of the FSTS (X, δ(s)).
f is an open (closed) fuzzy set in (X, δ n ) but the converse is not necessarily true. Fuzzy sequential sets A f (s) = {A n f } n and B f (s) = {B n f } n are called quasi-coincident, denoted by A f (s)qB f (s) if and only if there exists x ∈ X such that A n f (x) > (B n f ) c (x), whenever A n f and B n f both are not 0. We write A f (s)qB f (s) to say that A f (s) and B f (s) are not quasi-coincident. Fuzzy sequential sets A f (s) = {A n f } n and B f (s) = {B n f } n are called weakly quasi-coincident, denoted by A f (s)q w B f (s) if and only if there exists x ∈ X such that A n f (x) > (B n f ) c (x) for some n ∈ N. We write A f (s)q w B f (s) to mean that A f (s) and B f (s) are not weakly quasi-coincident.
is not weakly quasi-coincident with A f (s), then we write
for some n ∈ L ⊆ M , then we say that P f (s) is weakly quasicoincident with A f (s) at the sequential point (x, L). If the fuzzy sequential sets A f (s) = {A n f } n and B f (s) = {B n f } n are quasi-coincident, then each pair of non 0 fuzzy sets A n f and B n f is also so but the converse is not necessarily true.
The fuzzy sequential point P f (s) = (p M f 0.5 , r) where M = {1, 2}, r = {r n } n and r 1 = r 2 = 7 10 is quasicoincident with A f 1 (s) ∨ A f 2 (s) but it is not so with any one of them. A subfamily β of a FST δ(s) on X is called a base for δ(s) if and only if to every A f (s) ∈ δ(s), there exists a subfamily {B f j (s), j ∈ J} of β such that A f (s) = j∈J B f j (s). A subfamily S = {S f λ (s); λ ∈ Λ} of a FST δ(s) on X is called a subbase for δ(s) if and only if { j∈J S f j (s); J = finite subset of Λ} forms a base for δ(s).
A subfamily β of a fuzzy sequential topology δ(s) on X is a base for δ(s) if and only if for each fuzzy sequential point P f (s) in (X, δ(s)) and for every open weak Q nbd A f (s) of P f (s), there exists a member B f (s) ∈ β such that P f (s)q w B f (s) ≤ A f (s). If β be a base for the FST δ(s) on X, then β n = {B n f ; B f (s) = {B n f } n ∈ β} forms a base for the component fuzzy topology δ n on X for each n ∈ N but not conversely.
Let A f (s) be any fuzzy sequential set in a FSTS (X, δ(s)). The closure A f (s) and interior
, where r = {r n } n , t = {t n } n and
Every Q nbd of a fuzzy sequential point P f (s) is weakly quasi-coincident with a fuzzy sequential set A f (s) implies P f (s) ∈ A f (s) implies every weak Q nbd of P f (s) and A f (s) are weakly quasi-
. In a FSTS (X, δ(s)), the following hold:
A fuzzy sequential point P f (s) is called an adherence point of a fuzzy sequential set A f (s) if and only if every weak Q-nbd of P f (s) is weakly quasi-coincident with A f (s). A fuzzy sequential point P f (s) is called an accumulation point of a fuzzy sequential set A f (s) if and only if P f (s) is an adherence point of A f (s) and every weak Q-nbd of P f (s) and A f (s) are weakly quasi-coincident at some sequential point having different base or support from that of P f (s) whenever P f (s) ∈ A f (s). Any reduced sequential point of an accumulation point of a fuzzy sequential set is also an accumulation point of it. The union of all accumulation points of a fuzzy sequential set A f (s) is called the fuzzy derived sequential set of A f (s) and it is denoted by
A fuzzy sequential set is closed in a FSTS (X, δ(s)) if and only if it contains all its accumulation points. The fuzzy derived sequential set of a fuzzy sequential point equals the union of the fuzzy derived sequential sets of all its simple reduced fuzzy sequential points. If the fuzzy derived sequential set of each of the reduced fuzzy sequential points of a fuzzy sequential point is closed, then the derived sequential set of the fuzzy sequential point is closed.
Let A f (s) = (p k f x , r k ) be a simple fuzzy sequential point in FSTS (X, δ(s)). Then:
It is observed that fuzzy derived sequential set of each fuzzy sequential set is closed if and only if the fuzzy derived sequential set of each simple fuzzy sequential point is closed. Books [5, [7] [8] [9] may provide a suitable background for the present work.
Main Definitions and Results
Definition 2.1 Two fuzzy sequential points P f (s) = (p M f x , r) and Q f (s) = (p N f y , t) are said to be identical if x = y, M = N and r = t; otherwise they are distinct. Definition 2.2 A set M ⊂ N is said to be base of a fuzzy sequential set
(having base N) is said to be completely contained in a fuzzy sequential set
(having base N) is said to be totally reduced from the fuzzy sequential set
Definition 2.5 A FSTS (X, δ(s)) is said to be fs-T 0 space if for any two distinct fuzzy sequential points P f (s) and Q f (s), there exists a weak Q-nbd of one of P f (s) and Q f (s) which is not weakly quasi coincident with the other. Theorem 2.6 A FSTS (X, δ(s)) is fs-T 0 space iff for every pair of distinct fuzzy sequential points P f (s) and Q f (s) either P f (s) does not belong to the closure of Q f (s) or Q f (s) does not belong to the closure of P f (s).
Proof Suppose (X, δ(s)) is fs-T 0 . Then there exists a weak Q-nbd U f (s) of P f (s) which is not weakly quasi coincident with Q f (s). This implies that P f (s) / ∈ Q f (s). Conversely, suppose P f (s) and Q f (s) be any two distinct fuzzy sequential points such that P f (s) / ∈ Q f (s). This implies that exists a weak Q-nbd of P f (s) which is not weakly quasi coincident with Q f (s). Hence (X, δ(s)) is fs-T 0 .
Corollary 2.1 A FSTS (X, δ(s)) is fs-T 0 space iff distinct fuzzy sequential points have distinct closures.
and Q f (s) = (p N f y , t) be any two distinct fuzzy sequential points where r = {r n } ∞ n=1 and t = {t n } ∞ n=1 . Case I: Suppose x = y. Then for p rm x = p tm y (m ∈ M ) there exists a Q-nbd U of p rm x which is not quasi coincident with p tm x . Case II:
which is not quasi coincident with p tm x . Case III: Suppose x = y, N ⊂ M . If r m = t m for some m ∈ N , then for p rm x = p tm x there exists a Q-nbd U of p rm x which is not quasi coincident with p tm
x which is not quasi coincident with p tm x . Case IV: Suppose x = y and neither
there exists a Q-nbd U of p rm x which is not quasi coincident with p tn x . In all the above cases, the fuzzy sequential set U f (s) = {U n f } ∞ n=1 where U m = U and U n = 0 ∀n = m, is a weak Q-nbd of P f (s) which is not weakly quasi coincident with Q f (s).
Conversely, suppose (X, δ N ) is fs-T 0 . Let p λ x and p µ y be any two distinct fuzzy points in X. Then for each n ∈ N, fuzzy sequential points (p n f x , λ) and (p n f y , µ) are distinct. So exists a weak Q-nbd U f (s) = {U n f } ∞ n=1 of one of (p n f x , λ) and (p n f y , µ) which is not weakly quasi coincident with the other. This implies U n f is a Q-nbd of one of p λ x and p µ y which is not quasi coincident with the other.
Proof Let p λ x and p µ y be any two distinct fuzzy points in X. Then for each n ∈ N, fuzzy sequential points (p n f x , λ) and (p n f y , µ) are distinct. So there exists a weak Q-nbd U f (s) = {U n f } ∞ n=1 of one of (p n f x , λ) and (p n f y , µ) which is not weakly quasi coincident with the other. This implies U n f is a Q-nbd of one of p λ x and p µ y which is not quasi coincident with the other. Remark 2.9 Converse of Theorem 2.8 is not true as shown by Example 2.10. Example 2.10 Let (X, δ) be a FTS. For any
, where B n f A = A for odd n, B n f A = 0 for even n, C n f A = 0 for odd n, C n f A = A for even n and D n f A = A for all n ∈ N. The collection δ(s) of all the fuzzy sequential sets B f A (s), C f A (s) and D f A (s) for all A ∈ δ forms a FST on X. If (X, δ) is fuzzy T 0 , then the components of (X, δ(s)) are fuzzy T 0 but (X, δ(s)) is not fs-T 0 .
f qV n f for at least one n ∈ M , we say that U f (s) is weakly M -quasi coincident with V f (s) and we write U f (s)q M w V f (s). Definition 2.12 A FSTS (X, δ(s)) is said to be a fs-T 1 space if every fuzzy sequential point in X is closed.
Remark 2.13 A fs-T 1 space is fs-T 0 . Theorem 2.14 A FTS (X, δ) is fuzzy T 1 iff the FSTS (X, δ N ) is fs-T 1 .
Proof Proof is omitted.
Theorem 2.15 If a FSTS (X, δ(s)) is fs-T 1 , then the component FTS (X, δ n ) is fuzzy T 1 for each n ∈ N.
Proof Proof is omitted. 
, where B n f A = A for odd n, B n f A = 0 for even n, C n f A = 0 for odd n, C n f A = A for even n and D n f A = A for all n ∈ N. The collection δ(s) of all the fuzzy sequential sets B f A (s), C f A (s) and D f A (s) for all A ∈ δ forms a FST on X. If (X, δ) is fuzzy T 1 then the components of (X, δ(s)) are fuzzy T 1 but (X, δ(s)) is not fs-T 1 .
Theorem 2.18 A FSTS (X,
If r is a zero sequence, then it is sufficient to take B f (s) = X 1 f (s). Suppose r is a non zero sequence. Let M ⊂ N such that r n = 0 for all n ∈ M and r n = 0 for all
is the required open fuzzy sequential set.
Conversely, suppose P f (s) = (p M f x , r) is an arbitrary fuzzy sequential point in X. By hypothesis, there exists B f (s) ∈ δ(s) such that B f (s)(x) = 1 − r and B f (s)(y) = 1 for y = x. It follows that P f (s) is the complement of B f (s) and hence is closed.
Theorem 2.19
The fuzzy derived sequential set of every fuzzy sequential set on a fs-T 1 space is closed.
Proof The fuzzy derived sequential set of a fuzzy sequential point in a fs-T 1 space, itself being a fuzzy sequential point is closed. Hence the result follows from [6, Theorem 2.5]. Definition 2.20 A FSTS (X, δ(s)) is said to be fs-Hausdorff space or fs-T 2 space if for any two distinct fuzzy sequential points P f (s) = (p M f x , r) and Q f (s) = (p N f y , t), none of which is completely contained in the other, there exist open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
whenever Q f (s) is a totally reduced fuzzy sequential point from P f (s), otherwise there exist open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
Definition 2.21 A FSTS (X, δ(s)) is said to be weak fs-Hausdorff space or (w) fs-Hausdorff space if for any two distinct fuzzy sequential points P f (s) = (p M f x , r) and Q f (s) = (p N f y , t), none of which is completely contained in the other, there exist open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s))
whenever Q f (s) is a totally reduced fuzzy sequential point from P f (s), otherwise there exist open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that 
Example 2.26 Let
Definition 2.27 A FSTS (X, δ(s)) is said to be (w) fs-T 2 space if it is (w) fs-Hausdorff and fs-T 1 .
Remark 2.28 A fs-T 2 space is weak fs-T 2 .
Theorem 2.29 A FSTS (X, δ(s)) is said to be fs-Hausdorff if for any two distinct fuzzy sequential points P f (s) = (p M f x , r) and Q f (s) = (p N f y , t), none of which is completely contained in the other, there exist open fuzzy sequential sets G f (s) and H f (s) in (X, δ(s)) such that
and there exist open fuzzy sequential sets D f (s) and E f (s) in (X,δ(s)) such that
whenever Q f (s) is a totally reduced fuzzy sequential point from P f (s), otherwise there exist open fuzzy sequential sets G f (s) and H f (s) in (X, δ(s)) such that
and there exist open fuzzy sequential sets D f (s) and E f (s) in (X, δ(s)) such that
Proof Let P f (s) = (p M f x , r) and Q f (s) = (p N f y , t) be any two distinct fuzzy sequential points in X, none of which is completely contained in the other. Suppose (X, δ(s)) is fs-Hausdorff.
Case I: Suppose none of P f (s) and Q f (s) is totally reduced from the other. Then there exist open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
Case II: Suppose one of P f (s) and Q f (s), say Q f (s) is totally reduced from P f (s)
Conversely, suppose the given conditions are true. In both the cases, if we take U f (s) = D f (s) and V f (s) = H f (s), we are done. Theorem 2.30 A FSTS (X, δ(s)) is fs-Hausdorff iff for any fuzzy sequential point P f (s) in X,
(1)
Proof Suppose (X, δ(s)) is fs-Hausdorff. Let P f (s) = (p M f x , r) be any fuzzy sequential point in X and Q f (s) = (p N f x , t) be another fuzzy sequential point distinct from P f (s) and
In both cases, if we take
Hence (1) is true.
Conversely, suppose (1) is true. Let P f (s) = (p M f x , r) and Q f (s) = (p N f y , t) be any two distinct fuzzy sequential points in X, none of which is completely contained in the other.
Case I: Suppose none of P f (s) and Q f (s) is totally reduced from the other. By (1), there exist nbds S f (s) and T f (s) of P f (s) and Q f (s) respectively such that
, we are done. Case II: Suppose one of P f (s) and Q f (s), Q f (s) (say) is totally reduced from P f (s). Then there exists nbds S f (s) and T f (s) of P f (s) and Q f (s) respectively such that
where P f (s) is a reduced fuzzy sequential point of P f (s) with base M − N . If we take U f (s) =
Theorem 2.31 If a FTS (X, δ) is fuzzy T 2 , then the FSTS (X, δ N ) is weak fs-Hausdorff.
Remark 2.32 Converse of Theorem 2.31 is not true as shown by Example 2.33.
Remark 2.34 Example 2.35 shows that even if (X, δ) is fuzzy T 2 , the FSTS (X, δ N ) may not be fs-Hausdorff. Example 2.35 Let X = {x, y}, δ = {r, r ∈ [0, 1]}. Then (X, δ) is fuzzy T 2 but (X, δ N ) is not fsHausdorff.
Remark 2.36 Example 2.37 shows that if a FSTS (X, δ(s)) is fs-T 2 , then the component FTS (X, δ n ) may not be fuzzy T 2 for each n ∈ N.
Example 2.37 Let
where A n f G = G for odd n, A n f G = 0 for even n, B n f G = 0 for odd n, B n f G = G for even n, C n f G = G for all n. Then the collection δ(s) of all fs-sets(fuzzy sequential sets) A f G (s), B f G (s), C f G (s) for all G ∈ δ forms a fuzzy sequential topology on X. If (X, δ) is fuzzy T 2 , then the components of (X, δ(s)) are fuzzy T 2 but (X, δ(s)) itself is not fs-T 2 . Definition 2.40 A FSTS (X, δ(s)) is said to be fs-regular if for any fuzzy sequential point P f (s) = (p M f x , r) and a non zero closed fuzzy sequential set A f (s) such that P f (s) / ∈ A f (s) and A f (s) is not completely contained in P f (s), there exists open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
whenever A f (s) is totally reduced from P f (s) and having base N , otherwise there exists open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
Definition 2.41 A FSTS (X, δ(s)) is said to be weak fs-regular if for any fuzzy sequential point P f (s) = (p M f x , r) and its any open weak nbd A f (s), there exists a fuzzy sequential set B f (s) in (X, δ(s)) such that
whenever A c f (s) is totally reduced from P f (s) and having base N , otherwise there exists open fuzzy sequential set B f (s) in (X, δ(s)) such that
and A f (s) is a nbd of B f (s). Definition 2.48 A FSTS (X, δ(s)) is said to be fs-T 3 if it is fs-regular and fs-T 1 .
Remark 2.49 A fs-T 3 space is fs-T 2 .
Theorem 2.50 A FSTS (X, δ(s)) is fs-regular iff for any fuzzy sequential point P f (s) = (p M f x , r) and a non zero closed fuzzy sequential set A f (s) such that P f (s) / ∈ A f (s) and A f (s) is not completely contained in P f (s), there exist open fuzzy sequential sets G f (s) and H f (s) in (X, δ(s)) such that
whenever A f (s) is totally reduced from P f (s) and with base N , otherwise there exists open fuzzy sequential sets G f (s) and H f (s) in (X, δ(s)) such that
Theorem 2.51 A FSTS (X, δ(s)) is fs-regular iff for any fuzzy sequential point
is totally reduced from P f (s) and with base N , otherwise there exists an open fuzzy sequential set
Proof Suppose (X, δ(s)) is fs-regular. Let P f (s) = (p M f x , r) be any fuzzy sequential point and G f (s) be an open fuzzy sequential set such that
Then there exists open fuzzy sequential sets U (s) and V (s) in (X, τ ) such that
and there exists open fuzzy sequential sets D f (s) and E f (s) in (X, δ(s)) such that
whenever A f (s) is totally reduced from P f (s) and with base N , otherwise there exists open fuzzy sequential sets U f (s) and V f (s) in (X, δ(s)) such that
If we take H f (s) = U f (s) and B f (s) = D f (s), we are done.
Conversely, suppose given conditions are true. Let P f (s) = (p M f x , r) be any fuzzy sequential point and A f (s) be any closed fuzzy sequential set such that P f (s) / ∈ A f (s) and A f (s) is not completely contained in P f (s), i.e., P f (s)q w X 1 f (s) − A f (s) = G f (s) (say). Then there exists an open fuzzy sequential set
is totally reduced from P f (s) and with base N , otherwise there exists an open fuzzy
Theorem 2.52 If (X, δ(s)) is fs-regular, then for any closed fuzzy sequential set A f (s) which is not a fuzzy sequential point,
Proof Suppose (X, δ(s)) is fs-regular and A f (s) be any closed fuzzy sequential set which is not a fuzzy sequential point. If A f (s) = X 0 f (s), then (1) is true. Suppose A f (s) = X 0 f (s). Let P f (s) be any fuzzy sequential point such that P f (s) / ∈ A f (s). Let M and N be the bases of P f (s) and A f (s), respectively. We have P f (s) / ∈ A f (s) i.e.,
Thus (1) Remark 2.62 A FSTS (X, δ(s)) is fs-regular, it may not imply component fuzzy topological spaces (X, δ n ), n ∈ N is fuzzy regular as shown by Example 2.63. Example 2.63 Let X = {a}, δ = {0, 1, p 0.6 a }. Let δ(s) = δ N , then (X, δ(s)) is fs-regular but (X, δ n ) = (X, δ) for all n ∈ N is not fuzzy regular.
Corresponding to each x ∈ X for which C m f (x) = 0, we get such open fs-set B xf (s). Since X is finite, there exists finitely many fs-sets say Example 2.88 Let X = {x, y} and β = {p r x ; r ∈ [0, 1]} ∨ {p r y ; r ∈ [0, 1]} be a base for some fuzzy topology δ on X. Then (X, δ) is fuzzy normal but (X, δ N ) is not fs-normal.
Remark 2.89 If (X, δ(s)) is fs-normal, then it may not imply (X, δ n ) is fuzzy normal for each n, shown by Example 2.90.
Example 2.90 Let X = {a} and δ = {0, 1, p 0.6 a }. Let δ(s) = δ N , then (X, δ(s)) is fs-normal but (X, δ n ) = (X, δ) for all n ∈ N, is not fuzzy normal.
Remark 2.91 A FSTS (X, δ(s)) may not be fs-normal even if the component fuzzy topological spaces (X, δ n ) is fuzzy regular for all n ∈ N, as shown by Example 2.92. Example 2.92 Let X = {x, y} and β = {p r x ; r ∈ [0, 1]} ∨ {p r y ; r ∈ [0, 1]} be a base for some fuzzy topology δ on X. Let δ(s) = δ N . Then (X, δ(s)) is not be fs-normal but all the component fuzzy topological spaces (X, δ n ), n ∈ N, is fuzzy normal.
